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'INTRprocnON TO PROBLEM SOLVING 




One of the, principal gcAls of teaching mathematics, is developing 



problem solving skills for cMldreii^ It is a complex task and a real 
challenge for ,every teacher. It is easier to 'analyze this task if we' 
identify foiir stages^hat most successful problem solvers go,,.^feh^ough. 
These stages are: 

^ ' «" . STAGE 1 Getting to know the. problem 
■ STAGE 2 Deciding what to do ^ 

' J. ' STAGE 3 Doing it 

STAGE k Looking back 
We can'better understand how to teach -proble^/S^liring skills by 
analyzing the essential elements at each stage. ^ 



S4AGE 1^ GETTING TO KNOW THE P^ELEM 

To solve a problem, the student not only imist understand the words, 

but must aid o recognize the relation n)etwe en the crucljj^al elements. Fibr . 

example, a student may be able to read a. problem about, a spring ^ but' un- ^ 
,less he' also recognizes that a spring stretches uniformly as weights are - 

added, he will not be able to solve the problem.. 

The problem solver not only needs to identify the pertinent facts, ^ • 
but must also clearly identify the* question that is being asked. Many 
. students fail to get the correct answer* because they answered the wrong 
question. . * - 

STAGE 2 ' PECIDING WHAT TO DO ' " 

The skills necessary at the "deciding what to do" s^jage are very differ- 
ent from those at the "get to kn^w" the problem" stage. . To be r*^ccessful 
problem solver,^ a student needs a variety of tools in addition to computation 
skills. These tools should include the ability to make good guesses, make 
tables, make , . ' 



diagrams, make graphs, write equations , and use omer resources. 
The problem solvfer must' choose f roitf the tools he hWs available 
and make a ^plan to solve the problem. The modules! in the 
Problem Solving Project are designed to teach the Aecessary ti^als 
and "provide expferiences in problem-s<31ving situatidpis. 

. . • ;. \ ■ , 

STAGE' 3 DO IT , i 

This "do it" stage is closely related to Stage 2, "deciding 
what to do." A jJroblem solver seldom chooses an 'attack that he 
doesn't know haw to do. Therefore, this stage requires mastery . 
of the tools ^iscusses in Stage * 2 The teaching ^f computa^tional 
,procedures alohe is jxDt enough to develop good problem solving 
skills. • Ttie invention of the hand calculator putg accurate 
computation V7ithinv>th^^ grasp of all students, but it ddes^not 
help them ma^e , the^vdfecisions 'that: successfully solve problepis. 



STAGE 4 LOOK BACK . ' ■ 1 ^ / \ ' "ip"^"*^ 

^ This stagje is often ignored because once/ a' stu<Jent has^ an ^ 
answer, it is on to the' next problem. To get the most .out of 
the effort, 'we firdt need to be sure that the answer is correct. 
Then we need to take time t(5^ learn as much^ as possible fromlthe 
experience of solving the problem,. Just^ /suggesting 'that the^. 
student "check the answer" and make sure the answer is "properly 
-labeled" is , not enough. Some teachers/ have increased the number 

of correct answers by* using a "check/ sheet that a student Gomple 

> » ■ ■ _ ■■ • / ■ ■ 

each time he solves a problem. The/elements in this check sheet 
vary, but they include: Can you rephrase the problem with your 
answer? Does yolir answer fit your original estimate for the 
answer? Have you labeled your a^hswer? This "checll. sheet can be 
written on th^. board or made ayailabl-e in a duplicate'd foirm. It 



helps build good problem ^solving habits that increase the niomber 
6T correct answers* ' / 



^, After the student has arrivefd at the correcft answer,' t|iere 
is still a great "deal to be -learned by extending the solution. 
"Can you find/ an easier way to solve the problem^" ,or' V"Hpw' ^ 
would, you ffScplain the solution* to anotheir student?" helps, the 
student remember the processes the ,nekt time he needs to Solve ., 
a similar problem? "Can you write another problem?" or "Can 
you think of i ^ay^o extend the prg^^em to make it mqre interest^ 
int?" can e;icourage^itie. student to lob'k ,for "rj)re general methods 
of problem solving. -When we encourage the student, to reflect on 
the solutibn, -the' student is. more likelwito, recall the' solution 
the next time a problem like the one her solved occurs". 

Each of the four stag^ requires a different kind of lea^'ning 
activity. "Getting to Xnlw^ th^ problem and "looking back" involve 
learning that must taJce place over time.' They can't be taught in' 
one day. The teacheis should focus on these* s/hgeq each time a , 
student f^ces a problem. The "deciding what to So" and'the "do 
it" stages are developed by concentrating on specific skills. 
The problem-solving modules in the P:robl;em-Solving ^rojtect are 
designed to create this focus. 
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, USING GUESSES' TO SOLVE PROBLEMS 

Many of thje ways that we solve prbblems involve guessefe . ' ^ 
and estimation. When you see an item a store mafJced one-third 
off, you usually don't compute, but you use y6ur skill to "Estimate 
the cost before you decide whether you want the item. When you 
/decide to fill up your gas tank, you estimate the cost to be sure 
yo^^ have enough money to pay the bill. vMany problems can only , 
be solved by making a guess ^nd^.then nbg^nV-i nr^pny g^T^gg aud 
sometimes you then make a better guess and^ontinue until you ' 
hav-e a solution. ' yv ^ » \ ^ 

When you teach the gues^nig sr^ategy, you often hav^ tb 
" overcome a negative attitude/ This attitude lis associated with 
, computation/ Of course you/don ' t wai^tstuc^^^ ta substitute, 
a guess to find 'th^e sum of^ a group toT nuiqbers . For -this reason, 
^ many students at^ taught/in the^ early grades*/:^ at' thp^ shouldn't 
guess. There are different kinds of guesses. ;5A*^3jandoin guess : 
-'based on '"dittle or no inf ormation is., usually of little value , 
,x but in most problem situations the student is making a guess . - 
upon the information that is given /in the problem. : The mafeiri^ 



of an educated guesfls' is a skill tHat is ^ecessary fpr problem ^ 
solving. You* wouldn't wa^t the checkout clerk to guess .at the- ^ 
cost of your groceries, but you make estimates when you, chpose ^ 
the^lD^-tter buy at the grocery stdre . ^ You may also estimate the 
total cost or to deterWne^he largest head of lettuce for. the • 
money. The world ardund you is full of situations where estimation 
(making educated guesses) is a necessary and useful skill. " . 

THEJ using" GUESSES "^^0 SOLVE PROBLEMS MODULE ' -"-^"^^ ^ 

The purpose of .the skills booklet is to teach basic entry ' 
skills so that the students can successfully solve problems at 
the^lower levels in the p^blem spiviVig ^eck. - Most problem 

\ ^ ' ' ■ ■ ^ 



TE 4 



ERIC 



. -8 

V 



solving skills are only introduced by teaching activities. These 
skills are^hen devej/ojed and extended by solving problems where 
the skills are neces|arV Problem solving skills are riot taught, 
in one day or even i/h a Vferies of days.' The'^ are .developed and 
extended through on||-g|jDin^experieAces over a long .period o:^ time 
Howeyer, there musf be a -tilne when the skill, is originally 
•introduced or the ^student may ne^r realize that the strategy 
exists. This is particularly trufe for the guessing str^ategy. 

This skills^ jDooklet fiorst introduces the idea that guesses 
are aXdesirable strategy in solving coimutation problems. Skills 
ar^.e tmen developed . to solve two-step problems in. Leason 2. In 
Lessfon 3 the student learns to use giiesses in. situations that, 
rec 



ills in 



lire diagrams. The f ourth,.le^^on uses istfim^^tii 
' measurement problems 4, . Lesson 5 u^es guesses in general problem 



luato^ns 
:ion 4Hi 



solAAing situations. After teaching the skills booklet, the 
-problem deck provides for further use of the^ skills w^th problems^. 



involving all ^our skills at five levils of difficulty. 
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•^.f ^ We .wrote' ihis booklet in fiV^ lessors to be taught in five 
days . Th^r'nC^sons are 





Lesson 1 Using Guesses "and Computation > 

. .-'to Soaj^e ProbleAis . / Page^d-4^ 

Lesson 2 Using^uesses to Solve 

/Two-step Problems . . . . 
Lesson ,3 Using Guesses and Diagrams . 
^ 'to Solve Prdb^^isms .... 

Lesson M ^sing Estimation to Solve * 
«'v MeasureiS^'nt Problems 



. Pages 5-8 
rxPages 9^2 



Lesspn '5 Using ^GuessesX^o 



Pages 13-17 



- Soijve ;Problems . .. . . . . Pages 18-24 

We hopte you will t*^^ grouping students in- teams o:^ f our for 
'the lesson-s. If yoii do uee a team approach^ .you'll find that . 
iS'tudents with ^^milar' mathematical problem solving skflls work 
more. effectively together than do students with widely varied skills 

■■ ■ f * " ■ ■ ' - ^ ' ' \ ■ ' ■ 

We^^te^thfe booklet to ^be*" consumed. .Each student is giv^n a 

booklet and wilX use tVat booklet throughout 1:he five-day sequence 

-> The . lessons encoujrage th^ students to make guesses or 
Estimates. Guessing- is an essentiarl first step in solving many 
^problems, arid we encourage guessijig throughout the module. The * 
lessons also enccxurage the students to use information *.(perhaps » 
by checking the first guess) to make a better guess or estimate^ 
Finally, the stOdent applies the. technique to solving problems. 
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LESSON 1 USING GUESSES AND* ^MPlj^ATIONi^ TO ,^OLVE PROBLEMS 



Overview: 



Purpose: , Given a problem, the student' will use guesses arid 

computation to solve it. / . . 

In Lesson 1, we want the students to solve ' problems 
in vhlch they compute until a: specified :^sult is. • 
^^obt^alned. We intend for -the activities to increase • 
their willingness to -make a first guess. Computing 
with the. initial guess gives information which helps 
the students make better second guesses. Ijc 'may be • 
necessary to repeat the gu6'ss-and-check cy6Ie several 
times before the solution is found. 



^ Teaching Procedure 



Pages 1 and 2 are teacher-directed. 



Pages 3 and f * may be' work^ fcjy students at their 
\ own pace ^ ^ # 7*"' 

Page^ 1 A and r"B in the teacher.'s edition, have., 
prpblems which gmay be given to/g^udents who 
finish early .V 



Authors' Comments for page 1: ' v. 

Read the cartoon and di^uss the setting^ Have 
students work in groups t-o^ solve 'problem 1. Discuss 
problem 1. ' Repeat the process f^wr^oblems 2 ,3, and 



Your Comments for page 1; 



LESSON 1: USING G.UESS^ AND CQMPUTATI.ON TO SOLVE^/PR 



WovtW- of S+aMp5 



use avc \oi» 134^, 
254. avxd 314 



254. . 




my^. Tiryrtuo lo4 
334 Qv^ci ou\r prdbleo^ 



Guess which three stamjjs you use to [mail these packages 
lO*, f3<:, 25<:, and SK^stanipa, 



Use onl'' 



Problem 1. 

■ v: 




Problem 2 



Problem 3. 




Problem 4 . ' ' 



36 4: 



LESSON 1 



page 2 



'Authors • (^iment for page 2: ^ '^^ 

Read the cartoon, and discuss the gfe'tting. Have 
* * . the students' do problem i. Discuss Why -^me 

'/guesses are not, correct. "Repea^ f or ^prc 2. 
\ Students guess-and-chepk!' ^or prolglems 3-6-. 

^' When most of th^ students ar^^ i^inished, discuss 
the mi^ocesses and solution:/. Emp'hasize the i. 
needL to check the guesses. 

Your Comments for page 2: v ^ \ 
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problem 1. ; Problem 2. 

6 Q 4 □! = 23 ' 6 n an 4 = 7 ^ 

Ring the correct guess: • • . Ring the correct guess: 

4 [±]l = 23 ■ 6l±} 2\^A = l 

6[x]4gi = 23 6 [3 3^4='7 V 

■ : 

O'SE +;,.-, AND X TO SOLVE THESE PROBLEMS. 



Problem 


3. . 




= 

i 


"9 


Problem 


4. 




s-D's = 


28 


Problem 


5. 




en 4 = 


5 


Problem 


6. 




5 □ 4 = 


14 
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" ' <■■ LESSON .1 V ' " . , 

■ :. Page 3; .;. • • . . ..• . /.v; V \ ^ 

■ ' ^ ■ v\ • , ^ > 

Authors' Comments for page 3: - • ' 
/' V students inaV work in teams on page 3. Less teacher 

. • dil;^cti'on is needed '^or this page. ^^We suggest that 

<^ V ' * the students (^iS»ouss their answers with^ each^ 6ther. 

--cJtoris j^oing on to the next page . ^ * 

Vour Comments for page 3: * ' . 



USE GUESSING TO SOLVE THESE PROBL^S. : 

1* . Two boys together^weigh 75 kilograms. Who are they? ^ 



2. Ann and a friend weigli 76 kilograms together. Who is her 
( friend? ' . 

3. Which two kids together weigh 79 ' kilograms? - * 

• ■ *K ■ 

■ V ■ 

4. ^ Which three kids, togethei: weigh^ 12^ kilograms? - 



5. .Which three kids together weigh 109 kilograms?^ 



LESSON 1 V 



Page 4^ 



1 



Authors ' Conunents^for page 4: 

Students may work their oyrn pace on this na(^p, 



^ ■ with each otnex. . / ' ' y \/ 
Your Comments forppage 4:^ ^ 








■■ / — — — 








^ ^ - , X . ■ : ■ \ 


r 

' ■ ,^-^1 ' 
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SOLVE THESE PROBLEMS BY MAKING GUESSES AND CHECK I NG..THEM. 



Thpie \ J - I . What 

did you buy that costs ^ this much? 

52 qents , QooK Penfctls 



68 <^ce|its 
76 cents 
92 gents 




2. Use +, X, and - on the tabs to name 10, 24, 6^5, and ^79. 



90807= 2^ 



9 0801 = 65 



"^4 



3« Bdb bought apples, bananas, and oranges. 
^ He 9|SMif46<:. How m^^ of each did he buy?v 



LESSON* 1 

OPTIONAL ACTIVITIES 

Authors Cornmehts for pages and 16:. , ' . ^ 

^In^our try-out" experien-ces , we've found that lessons 
' written for several age levels may be too long^for 

some' levels a^d , too*"short for othgr ievel». - We have' / 
^ prbpAr'ed 'these lessons, so all stydents can complete 

' ""^--^iTi basi-c lesson in one period. 'We havec^-provi^f^d 

\ optional activities for the early finishing groups. . ' 

The optional activities for this lesson Are labeled • 
Lesson 1 A and Lesstan 1 B. There are two copies of ' ^ 
each of these pages.: On feach page ajfe several problems. ^ 
The problems on page 1 A (printed 6n blue) should be 
given to average and below average students. Th^ 
jatoblems on page 1 B (printed pn yellow) are a little 
ftiore^ difficult^ and should, be given to above average 

the problems. ^part on the dott^fi lines. 
ou"Wy paste the problems on ca%da if you wish. 

^Early finishers^ get .one problem at a time and ^ 
^ Ssolve it on a separate piece paper. 

3. As\e^s complete one of these problems, they im* 
mayAbe given another. After one teajT)5:|4^ishes 
. . a pripblem, another team can use the. saltie problem. 

/your. Comments for pages 1 A aiad 1 Bj 



1 
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1 ■»» 



^ The tags can be i^oved so they add ^td 15 in each -squaire . Sh^.,^,the 
• 'tk^^^s in eacft squarel^ • ' ^ ^ ; J* 



c 

Jjesson 1 A 



2. FOR EARLY/ FINISHERS. 



I' am '+\^mKmg o"t a numWr.- 



Lesson 1 A 



^ ^. FOR EARLY- FTNISHBRS. 




FRir 



I spent- $1.95. ,What 
did I buy? 



Lesson 1 A' 



20 : 



1. FOR EARLY FINISHERS. « 

■ ■■.V . : ^ 





'^^ buttons in one box, • 100 buttons in another box, ^nd 



200 buttons in the other. If you moved some bf tbe buttions so that* 
^ e^ch box 'had the same^niomfc^r, how many would be^in each box? 



Lesson 1 B 



2.:. FOR EARLY FINISHERS. : 



m & 41i CQ 





.'J 



Use the four' numbers 1, 2, 4, and 8 and +, and x to' name 
as many, numbers as you can from 1 to 9. 



Example: 9- 4 " 2- | =^ | 



\ 



. « 



er|c • 



21 



Lesson 4 B 



/ ^ A \ ^ 

LESSON 2 USING GUESSES TO SOLVE TWO-STEP PROBLEMS 

^ • •* • j 

- Purpose: Given ^^irciblem involving two condition^, two-^ 

vari^les, .or two operations , the stucJent yiji 

use .gues'ses/to^ solve it.'^ • / 

Overview: . la Lessoh 2 we wanti students to solve problems ..tl^^ -* 
•involving two steps . • In two variable problems v 
^ the student.will select a first ^tiess by satis- 
fying one condition an'd fcheck the guess by seeing ' 
if it satis*fies the second condition as well. / 
Making a guess, even thbugh it ptoves to be 
ii^correct , IS an essential first step since it 
Minay lead to a better second guess and eventually 
the solution. v 

Reaching Procedure: 

Pages 5 and 6 are teacher-directed. 

Pages 7 and 8 may be worked by students at their 

own pace^y^ - > ^ 

Pages 2--A and 2 B in the teacher's edition have 

^problems which may be given to -strldents who ' 
finish early. 

Authors' Comments for page 5r ' 

^ . * Read the cartoon. Discuss the problem and how the . 

cartoon characters are solving it". Discuss problem 1 
at the bottom of^ the page. Then repeat" the pro'6ess 
^ ^ for problems 2, 3, and 4. ^ 

'Your Comments -for page 5: ' ^ 
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LESSON 2: USING BUESSES TO 




VE TWO STEP- PROBLEMS. 



Here\5 a pro\DleTv\: Tu»o 
t\avnV5er6 add , to- lO rvOvxi 



w ■ 





QiB +o' 10. 



But ^ttey 






^ 6 onX'H- are 

■Ave QV\5we\rS. 

■to iM . 




SOLVE THESE PROBLEMS-.. eUESS THEN CHECK. ■ 

■ ' ' ' • 

1. ^ What two numbers have a sum of .20 and a dif ference of 4? 



2.:vwhat two numbers have a sum of 9 and a product of v20? 



3. When you add Fred's, age and Monica's age you get 21^ Wh^ 
you subtract them you get 3. How old are they?* ' '-^^ 

4. There are 24 students in a class. There are 2 more boys 
tl^an girls. HCw many boyTT^re in the class? 



EKLC 



23 



5 



LESSON -2 
Page 6 

Authors ' 



Comi^erftS'^ for ps\ge . -v. 

Re,ad th^ cartoon. .Disctis's^ the probiam-and how t|i 
cartodA characters .solvedj^it . Have /the student_s 



dq^rohJieiTP^l. Discus^ jwhat guesses ifre good if* 
- / ' there are si^^oins (4 nickels and 2 dinje^ is a 
good guess even • though it is not the correct 
' sydlution. 1 nickel in^ 3 dimes is' not a good 
. . guess becpause^ it does ^ not use 6 coins . ) Repeat 

for proi^ffeity^. Students can solve problems 3 
* . and, .4 individually, or in teams.' When mostr-of the 
• ' r ' sjbudents are finished, discuss . the- processes and 
. solutions . ' 

^--^ ■ . ' ^ ■ • 

Your Comments for page 6: 



Ivr cjoT 6, cdms— aU nickeVsi 
uioy-tW 40 ♦ . y Problem : How 




"^^to use Coins 
rU guess 5 dimes 
and I n iekfti. 



/ Too mucVx mov>€y* 
I Try 2 d'lMeb, 




tU!s ;.f ! 

2 dimes ancl 
504. 



USE GUESSING TO SOLVE THESE. 



Problem 1. Six coins in a Bank--all nickels and dirtjesl They are 
' - worth 35<? . ^ What aade they? a ' / 

. nickeJ-S;, . cfimes ^. 

Problem 2.\ Eight coins im, a. bank — all riicj/els ar^ dimes. They are 




'%h 65*. Wh'at are they? 
nickels 




dimes 



Problem 3, 



are 



Problem 4, 



•^imes. 



Six coins in ja b^k — all dimes and quarters. They 
worth $1.2 0. What are thj^? 

• * * ' ■ • . 1'. 

■ ^ dimes . " quarters 



Eight' coins dn^ a bsLnk — all dimes and quarters. They are • 
worth $1^ 25 . What are they? , , 

. . • • quarters 



■ h 
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LESSON 2 , . V ■ ^ . 

> • ■ .. ■ '.. 

Page . 7 | ' . ^ , 

Authors' COinn\pnts for page 7: ' . 

— . St^^dehts may work in tea;ns on page 7. Jjittle 

tejacher direation is needed for this page. We 
" svj^ggest thait the students discuss their answers 
wpth" each -other bef one going on to the next page.^ 

Yopur Coinineiits ^or page 7t ' ' " 



1 



W. : 
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5olue tVM'5 problem. 
10, I Cjet 26. wW 15 i\%e , 




^ V\f\ c^uess^l ^ 


T / 


Ms/otu I ciou\ole 
5 av\d Qdd 10, 
I get 20. 

\2x5 + 10= 20 
hTKHts t-oo 







tV\q+*5 bigger. 

Zyc'IO + IO = 30 
tVvqIs too big! 




Houj aVioul' 8? 
you double 8 

V^you. get 




SOLVE THESE PRO^EMS. GUESS THEN CHECK. 



Bill has a lucky number. If you multiply it by 2 and subtract' 
4, you'll get 10. What is Bill/s lucky number? / * 

Sammy had some money. ^ He spent then earned Now he 

has 95C. How much did he start with? 

A bus can seat 30 passengers. There is one empty seat for 
every two seats that are filled. How many passengers are 
on th^, bus? 



ERIC 



27 



LESSON 2 , • • . 

Page 8 

t 

Authors' Comments for page 8: • . 

Students may work at their own pace on this page. 
Again we encourage them to discuss their answers 
with each other. 

Your Comments for page 8: 

• 'v ^ 



1 
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SOLVE "these problems. 



1. Joy had some money. She spent half of it and then got 
10^ more . 

Now she has 35<?. 

How much did she start with? 



2. There are ^8 students in a room. 
There are 6 more girls* than boys, 
How mdny girls are in th6 room? 
How many boys? 



3. The sum of Hank's age and Izaac's age is 19 
/r-^-^-rrhe product is 90. • ^ 

Hank is older than Izaac. 

How old is Hank?. 



f 



^0 



LESSON 2' ^ ' 

Pages 2 A and 2 B > . V , . ' 

QPTJONAL ACTIVITIES 

• ^~ ■ * . ' 

•\ 

Authors' Comments for pagers 2 A and 2 B: ' - ^ 

In our try-ojit experiences, we've jfound that lessons 
written .for several age levels may be too' long for 
V some levels "and top short for other ievels. We have 

prepared these less6ns so all students can complete 
the basic lesson in one period. We have provicied 
optional activities for ■ the early finishing groups. 
The optional activities for this lesson are labeled 
. Lesson 2 A and Lesson 2 B. Th^^ are two copies of 

each of these pages. On each page are several problems. 
^ The problems on page' 2 'A (printed on blue)- should be^ 
given to avera^ and below average students. The 
• prol?4eins on p^ge 2 B (printed on yellow) are a little 
more difficult^ and should bp given' to above average 
students . 



, 1. ^ Cut the prol^lems apart on the dotted lines.' 

2. Early finishers get One problem at a time and 
sol^J'e it on a separate piece of paper. 

3. As teaptS complete one of thiese problems, they ^• 
may be given another. ^ -/ 



Your Comments, for pages— 2 A and 2 B: 
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1. FOR EARLY FINISHERS. 



Mary has a favorite number. If - you multiply it by 2 
and add 4, you get 30. What is Mary's favorite number? 



X 



^ — Lesson- 2 A 



2. FOR EARLY FINISHERS. 



' ,. Terri has twice as much money as Walt, Together they 
have. $1.80. How much money does Terri have? 



Less on _2 A 
J 



3. FOR EARLY FINISHERS' 



The sum of two students' ages is 2 7 and the difference 
of their ages xs 5 years. How old are they? ' 



3i 



Leasgn 2 A 
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r^.■ FOR earlVfinishers. 



JCim buys pencils and erasers. Pencils cost Ip* and 
erasers cost 7<^. She' bought twice as many pencils 
^s erasers and spent 93<5. How many pencils d£d 
^lie buy? 



Lesson 2 B 



z. FOR Iarly finishers. 



The total weight o£ 3 football players is 705 pounds. 
Bill weigl^^ 10 pounds more than Chariy and Char ly 
weighs 10 pounds more than Hank. How much does 
Hank weigh? ' 



^ * Lesson 2 B 

3^F0R EARLY FINISHERS. . • 



K a thy has 5 blbcks.' Some Weigh 2 kilograms and 
some weigh 3 kilograms. The blocks weigh 14 
'kilograj^^ altogether. 

How many of her blocks v^igh 2 kilograms? 

How^memy weigh 3 kilograms? ] 



3'2 
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LESSON 3 USING GUESSES AND DIAGRAMS TO SOLVE PROBLEMS 

Purpose: Given a problem, the student will use guessing 

and diagraming to solve it. 

t . ' 

Overview: In Lesso|i 3, we want the Students, to do things 
such^ as drawing pictures, connecting points, and 

/ - , drawing lines. The problems will usually require 
... several guesses (diagrams) before the solution is 

found. We intend for the problems to increase the 
students' willingness to guess by drawing pictures. 
In some problems, the diagram is the solution, while 
in other problems the diagram leads to a Solution. 

Teaching Prbced.ure: / . 

Pages 9 and '10 may be worked by students, then 
V / . discussed by the class. 

' Pages 11 and 12 may be worked by students at 
the^r* own pace. - 

Pages^ A and 3 B in' the teacher^#s edition have • 
* problems which may be given to students, who 
finish early. , 



Authors' Comments for page 9:. ^, ? 

Read the cartoon and discuss the problem. Have 
the students do problem 1..- Discuss the solutions 
to this problem andj the need for a diagram. Have 
> ' the students do problem :then discuss it. 

Your Comments. -for page 9: 



/ 



LESSON 3: USING GUESSES AND ,DI AGRAMS- TO- SOLVE PROBLEMS 



TV\e\ problem is "ho 




(l fhmK I've 

got / 





THESE. Pi?OBLEMS HAVE ANSffE^; THAT ARE DIAGRAMS 



Proh^lem, 1, 



/ 



Show' how iS 'pennidi^^ can ^be- arranged in 5: rows ^vith^tjie 
same number in each row. 

r 

(Hint:^ You can, check your answers by seeiag if you 
have used 15 pennies, if they are in 5 rows, 
and that there are the same number in each row.) 



Problem 2. Show how 15 pennies can be arranged in 5 rows with a 
different number in each row. 

(Hint: Check your diagram. Does it show pennies? 

Are they in 5 rows? Does each row have a 
different number of pennies?) 
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'lesson 3 ' ' ^ 



/ 



Page 10 



Authors* Comments for page 10: 

\ ■ . ■ 
R^ad- the cartoon ^nd discifi^s the setting. Discuss 

the idea that both rectangles in the cartoon use 

20 *meters of fence. Have the students do problem 1. 

The 3 rectangles in the solution to problem 1 are 

different from the 2 given in the cartbon. Discuss 

tllie rectangles which are solutions to problem 1. 

Have the students do problem 2 -and discuss it. 

Your Comments for page 10: 



TE 18 



I can tnaKe tUi's* 
tnc+ers of fewcef 

pens iui+V\ 
20 me'te'rS 
vol i%Vice. 



Heve'i anotVxer pen 

tV^ot uses 20 tvNe-ieW 

l ^of fewce. ^ 




SOLVE THESE PROBLEM»fflTH DIAGRAMS. 



Problem 1, 



Draw 3 rectangular pens that use 20 meters of 
fence, ' 

(Hint: Are your pens shaped in rectanglesTl 
Are they 20 meters around?) ^ 



Problem 2, 



Draw 3 straight lines in each picture so that 
. eacl:^ pig is in a separate pen. 

(Hint: Did you draw 3 lines in each picture? 
Is each -pig in a separate pen?) 
















' 1 


0> ■ 


• 






it 
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LESSON 3 ^ 
Page 11 

^ .■: . . 
Authors' Comments for page 11: 

Sttidents may wo^k in teams on page ll,Vjjittle 
teacher direction is needed for this page; 
suggest that the students discuss, their answers 
* withv each other before going on. to \the next page 

Your Comments for page 11: ^ i * 



+v>e tsiie^ of ^ - '■' ■ 






1 





















USE '^^^^^^^^^^^ to Sm PHESE SimilONS 



1, 



'A woman and child are oh one side^ of a river and a child and 
boat are on the pther side. Whose_^agrains are correct? 




2. Draw a circle, triangle, and square so the square is inside -* 
the circle and the triangle is inside the square. 



3. 



Vince jumps forward 4 spaces, back 2, and forward 4 
to show his jumps. 



Use arrows 




*/awi'/^/^A'/9/^A/u/ . 
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LESSON 3 " 

page 12- ' • 

Autiiors' Continents for page 12: ^ /. * 

' Students may work at their own pace oi) this page, / , 
" ^Again we encourage them to discuss their answers 

. ." . with each other . 

Your Comments ' on page 12: , , * 



i 
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S(iLVE tHESE PROBl^MS. ^ 



1. 'Y^raM Z straight" lines to cut. the pizza inJ>o 7 pieces 
Hint: The' pieces don't'have to tfe the same size. 





A flag has four stripes going aqross--7one blue, one green, 
one white , .and one gold. Green is on top, white and gold 
are not together, and white is between green ;and blue. • y- 
Wb^t color ;is the bdt torn, stripe? ( • 



r 




3. What is >the largest number of crossing pi^^nts you . can get. 
when you draw ^4 straight lined? 
.(Hint : The answer is larger ' than 4 . ) 
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AsSON 3 ' ' 
Pages 3 A and 3 B 

OPTIONAL ACTIVITIES 

t 

Authors' Conunents for pages- 3 A and 3 Be 

In our\try-out experitence^, we've found that lessons 
written for . several age levels may be too long for 
some levels and too short for other levels. We haVe ^ . 
^ prepared these lessons so all students can complete the ^ 
basic lesson in one period. We have provided optional 
activities fot the early finishing groups. The optional 
activities for this lesson are labeled Lesson. 3 A and 
Lesson 3 B. There are., two copies of eaqh of thes^ pages. ^ 
On each page are. several problem^. The problems on 
pa^e 3 A (printj^d on blue) should be given to average 
,and below, average students. The problems on page 3 
(printed on yellow)^ are a little more difficult and 
should be given to above average students. . 

'^\i>;,. 1. Gut the problems apart on the dotted lines. 

2. Ekrly finishers get* one problem at a time and 
solve it on a separate piece of paper. 

* ' 3. As teams complete one of these • problems , they 

'may be given another. 

^ ■ (~ ' 
Your .e^mments f^r pages 3 A and 3 B: j 

\ M ^ , 
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1.? FOR EARLY FINISHERS. 



Draw 3 straight lines to cut each pizza ir^' these pieces 
4 pieces / 6 piecjies ^ 





Lesson 3 A 



2. FOR EARLY FINISHERS. 

Draw all the lines which co^inect 2 dots. Two lines are 
ailready drawn. How many lines should be drawn in all? 




Lesson 3 A 



3: FOR EARLY FINISHERS. 




This shows 4 lines crossing 
at 3 points. 



Draw 4 lines crossing at 5 points. 
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Lesson 3 A 



Draw 3 straight lines 


t2k 




X2> 


so that each pig is in 






a separate pen. 


r3> 







tesson 3 B 



2. FOR EARLY FINISHERS. ^ 

A well is 9 meters deep. A 
^ frog cliinbs 3 meters during 
the day, but slides back 1 
^ meter during the night. The 
frog starts at the bottom of 
the well. On which day does 
it get:- to the top?^ 



3; FOR EARLY FINISHERS. 




Lesson 3 B 



You have 2 circles and a square, . A circle is inside the 
s^are and the square is inside a circle. Draw a diagram 
to show how they are . arranged . i.. 
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Lesson 3 B 



' LESSON 4 USING ESTIMATION TO SOLVE MEASUREMENT PROBLEMS 



o^e; Given a problem ank 



Purpode; Given a problem and some -informatioTi^ the student 
will use the inforonation to estimate a solution. 

Overview: In, Lesson 4, we want student^ to jfeolve problems in 
^hich they tfSe some glj^ information to estimate 
^ solutions. Bebause* of feedback from earlier versions 

' of this lesson, we have: 

1. Written the lesson to focus on a given 

/ piece of information and the use of that 
information to make estimates. 

2. Written the 1^^'on so that students will 
not be requir^ to use personal or physical 
measurements to make estimates. 

• Because of the nature of estimation, students will 
likely disagree on some of the solutions . For 
each problem, teachers should accept any solutions 
in a reasonable interval. * 

Teaching Procedure: 

Pages 13 and 14 are teacher-directed. 

Pages 15, 16, and ^17 may be worked by the stiidents 

at their own pace. With less able classes ^ 

the teacher may choose^ to provide direction ^ 

on these pages as well. . / 
Pages 4 A and 4 B in the te'lu^her ' s y4dition have 

problems which may be given to students who 

finish early. 

Authors' Comments for page 13: 

f« ■ . ^ ■ * 

Have students circle the best estimate for each 

> problem. Discuss their estimates and haVe the 

students describe how they decided on their 

estimate. After the discussion of a problem, 

students may wish to^ change thisir estimate. 

This is fine . 

^ ' ' ' ■• ■■ 

Your Coinxnents for page 13: 



. 44 
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LESSON 4: USING ESTIMATION TO SOLVE MEASUREMENT PROBLEMS^. 



We n^aJe 




e5+ir^a1es for iA^ese^ 

■■"^ /* ■" ■ I ^ ^^^^^ ■■ ■ - I- . 

S • ■ 



Circle the "best" estimate. Be prepared to discuss Kow you decided, 




Problem 3r. 

How high is the flag pole? 

Jill, "About" 40 feet. " 
John, "About 10 feet. " • 
Matt, "About 20 feet." 



r 




Problem 2. 




V , rn 




How many pages are in the' math book? 

* ■ ■ . . 

Jill/ "300 to 400 pages." 
John, "100 to 200 pages." 
Matt, "600 to 700 pages." 

Problem 3. . " - 

t ■ . 

Two nickels balance a new piece of 
chalk. How much does a new piece " 
of chalk weigh? 

Jill, "Ab9vit 100 grams." 
'John, "About- 10 grams." 
Matt, ."About 1 gram." * 



ERIC 



13 



LESSON 4 
Page 14 

Authors' Comments ' for page 14: n\ , ■ 

Read thye cartoon and briefly discuss .the .ijnportance 
of using information to help make better estimates. 
Have students work the ^pencil problems on page 14,, 
then discuss their estimates. After this discussion, 
students may want to change their estimates . This is 
fine". Repeat the process for problems^ 1-3. 

Your Comments for page 14: 




To i^QKe ^ooi e.s^iivNa+c5 you. 

need 50tv\e. 'OQS^ ^ m-forvwat/oa. 




You know: 



CD 



A new pencil is 16 centimeters long.^ 



Estimate the length of these pencils, 



on 




cm 



cm 




Look at the door of your rpom. It /4s about 2 meters high. 
Estimate these. ' . . ^ 



1. How high is the ceiling of your classroom? 

2. How many meters long is the chalkboard? meters 



meters 



3: How many meters wide is yout classroom? 
14 \ ^ ^ 



meters 



• i 

LESSON 4 

Pagp 15 ^ ^ 

Authors' Comments for page 15: 

• . f' 

Students may work^t their own pace on this page. 
We encourage them to discuss their answers with 
each other. * 

Your Comments for page 15: 



TE 24 



5 grains 



250 grams 



1 kilogram 
(1,000 grams) 



1. Estimate the weight of these. Be prepared to discuss how 
' you made your estimate. * * 



o 



grams 



grams 




kilograms 



I 



grams 



.A new piece of chalk weighs tabout 10 gr2uns. 



Estimate the weight of th^se piece^~t — 



grauns 

V 



) 



grains 



grams 



(ED 



gjrams 
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LESSON 4 
Page 16 

Authors' Coimnents for page 16: ~ 

Students may work at their own pace. on = this page. 
We encourage them to discuss their answers with . 
each other. 

Your tomments for page 16: 

T % ■ ' 





■ : : — I, . ^ ' — — : ■ i. 

My -fa+V^cr 5dy5 "A p*»»^+ 





■ • s ^ - ■ • ■ •■ ■ ■ 

Use the saying to estimate the weight of these: 

- !• quart of water. (Remember 2 piats ^make quart) . ' 

_ — ■ 2. ,A gallon of water (Remember 4 quarts make a galloh) 



; 3. 



The Weight of gasoline in a full, 25 gallon gas 
tank (Gasoline is a little lighter than wateir) . 




Oy\«, "''^^^ft. •four, fiw*,-- 



Find out how far you can cotint by ones in a minute.'. Use ypur 
information to estimaf^e how long it would "take you: 



1. To count by pnes to 500. 



tlU-nutes 



2. To bount by ones to 1/000. 



minutes 



3. 'At?out how far could you count by ones in one hqur? 



LESSON 4 
Page i;^ 



Authors' Commeiita for page ;17: ; 

Students may wbrk at^ thfeir. own p^fce on this page. 
• We encourage them to discuss their answers with 
' each others' V ^ \ / 

Your Comments for page 17 : 1 



•USE ESTIMATION TO SOLVE THESE PROEMS. 

T^ere are no correct amswers, but some'^estimates 
.are better than others. ' . 



■1.' ' 



Dike 



Cedar Falls* 



Rock: Falls 



It is 20 miles' from Cedar FaJ.ls to Dil^e. Estimate how far. 
it is from Cedar Fal'ls to Pock Falls ,miles ^" 



2. 




A' 



The sfeat of the ""chair ls 45 
.centimeters from the floor. 
Estimate/ the height of the- 
chair. centimeters 



3. 




The iaook mark is on page 100. 
« Estimate the number of pages 
in the book. pages 



4. 



B 



It. took the snail 12 minutes to crawl^ffrom A to 
how long it took the snail to crawl ftom A to B. 



Estimate 



LESSON 4 ^ 

Pages 4 A and "4 .B 

^OPTIONAL ACTIVITIES 



Authors' Comments for pages 4 A anii, 4 B: 



-IfTour^tnfvrout experiences, we've ngoUnd that lessoiis 
.written f op sevexal^ge.^ levels may be too ' loni^^f or 
/ . some' levels and too shoyt: f^p^ other levels. We have 
' prepared tljesa . Wessons so ^ll ^^fcufllents. can complete 
>the basi^ lesson in one^peridd. We have! .provided. ' ^ 
\ optional activities for -the early finishing groups ; 
' r 'The optibn^ activities ' for\ this lesqon are 'labeled 

. Lesson 4 A and Lesson 4^B. There. Are* two copies of 

" : ' ,each of these pagj^^. On^each pa^e are s^y^ral , ^ 

* problems. pjr6ble page 4 A (printed on blue.) 

Should be given Ifo average and below average students. 
The problems on page 4% (prijited on yellow) are a/ . 
• . little more difficult and should be given to above 

' ' aveirage studenfs. ; ■ : ' ^ 

' 1, Cut the,- problems apart on the dotted "lines.. ; 

\ ; , 2. Early finishers get qrie problep^at' a ..tf me anc 

' i \ ^ . solve it pn a^separate piece, of paper . 

X ' • 3. As teams* domp^^ete one- of these problems, thej 

' . niay be -given .anbther- _ - 

Your Cbiranents for pages 4 A an(J- 4 B": v , . - . - 



1. FOR EARLY-FINISHERS. 




This dictionary has 500 pages, 
Estimate the page where you 
would find these words: 

Vitamin ' 

Crystal 

Mosqui4:9 ' ' » 

. Secret 



Lesson 4 A* 



I. FOR EARLY FIMISHER3 



B 



It takes 7 gallons of gasoline for the truck tcr-fe^.avel from, 
town A to town B. Estimate how much gasoline it takes the 
truck to travel from A to C. 



Lesson 4 A 



3.. FOR EARLY FINISHERS; 



A one dollar. bill weighs about 1 gram; / 

A. What is^he weight of $100 in one dollar bills? 

B. If a, stack of one dollar bills weighs 550 grams", 
4bcsut how niuch money -is ^in the stack? 



ERIC 



c. 



h4 



milch mohey is in a stack of $10 bills that 
weigj:is 50 grams? (Ten !^ollar bills weigh the 
Same as dollar bills.)' 



Lesson 4 A 



55 



' 1. FOR EARLY FINISHERS. 



10 






The small box contain^ 10 pounds of «and.. Estimate the weight ,of 
the sand necessary to fill the other boxes. " , 



Lesson 4 B 



2. FOR EARLY FINISHERS. 




A paper clip of size 1 weighs about 
1 g^am and is about 3 . centimet?ers " 
long. You have a box of size 1 
paper clips t^at weighs about 100 
grams. About how long a string. of 
paper clips could you make from 
the clips in the box? 



ERJC 



5C, 



Lesson 4 B 



LESSON 5 



4 ' 

USING GUESSES TO SOLVE PROBLEMS 



Purpose: Given a problem of the "type encountered in the first 
, four ^lessons , the student will use guesses or 
estimates to solve it. > 

Overview: Lesson 5 serves as a bridge between the first four. 

lessons and the problem card deck'. Thd' problems-, 
the student solves in this lesson are of the various 
types they, encountered in ^Lessons 1-4. They are 
presented in the format used in the card deck. The 
students will not do all the problems in. this lesson, 
but will select certain ones to work on. 

Teaching Procedure: , • - 

Page 18 is teacher-d^irected . 

Pages^ 19-|A4 are worked by students without teacher 
direJfion. Each student will 'work on two of 
these pages. ^| 



Authors' Comments for page 18: 

Explain that in this lesson they will solve problems 
similar, to some they have solved before. First every- 
' one wilT solve the two problems on p^ge^ 18. Then 
they may select either the Blue , the. Yellow , or the 
Red prol?lems. The Blue problems are about as 
difficult as the ones on page 18. ^The Yellow 
problems are a little, more difficult *and the "Red. 
\ problems are the most difficult^ Af.tter the students 

have finished the problems, of their .ch6^ice, they 
should then select a problem from the problem deck 
to ,wofk on for theS^emaihd^^r of the period. 

Your Comments for page 18: 




LESSON 5: US! Nfi GUESSES TO SOLVE PROBLEMS. 



EVERYONE SOLVE THESE TWO PROBLEMS. 




The smal 1 ^ 
high and^tft; 
are 40 cm 
of boxes i 
How niany- o 
j n the stack? 




re 20 cm 



[«eL. boxes'' 
stack 
i gh. 
'e are 




/ 



The paper Is 28 cm long 
Guess the length of the 
penci 1 . ^ 



ERIC 



NOW CHOOSE THE BLUE, YELLOW, OR RED PROBLEMS 



LESSON 5 
Pages iSb^O 




Authors'' C'btfiinents for pages 19 and 2,0: 

These pages are printed on Blue paper and the 
-problems are similar, to those on the Blue cards' 
in the problem deck^ These are the easie^ of 
the problems on the .three colored pages, but 
they are by no means trivial. 
When the students finish the two pages of 
problems 6n the Blue sheets, they should select 
problems, from the problem solving deck. This 
move to the problem deck eliminates the pile up 
that occurs -When all of the students in the class 
go to the de^ck at the same time.^ 

Your Comments for pages 19 and 20: * 



TE 29 
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Menu 

Hamburger 38i 

French Fries 25 

L Malts ' 35(^ 

Cokes 20i 



f 1 SpevN+ 83 <r 

r wKat dieJ I buy? 




r 



43BD6 



Fenc^posts are 3 meters apart. Use. a • 
diagram to shew how many fence pjDsts you 
use to put up 3D meters of fence in a 
straight line. How many fence posts^re useti? 



ERIC 
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60 




Bonnie is 5 feet tall . 
How tal 1 is her sign? 



45BV6 



Solve the^-puzzle. I am twice as old as my 
sister. Together our ages are 15. How 
pi d is my s i ster? 



20 



ERIC 
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/ LESSON 5 ^ . 
Pages 21-22 

. Authors* Comments for pages 21 and 22: 

These two pages are printed on Yellow paper and 
the problems are similar to those on the Yellow 
cards in 'the problem deck. These, are more difficult " 
than thd Blue problems, but not as difficult as the 
Red problems; 

When the students finish the two pages of problems 
on the Yellow sheets, they should select problems 
from the problem solving deck. This move to the, 
problem deck eliminates the pile up that occurs 
^ when all of the students in the class go to the 

deck ab the same time. ' " ' > • v 

Your Comments for pages 21 and 22: . 



TE 30 



40YY6 



A bowl "has 24 oleces of fruit. Some are 
oranges and s^me are grapefruit. It has 
twice as many- oranges as grapefruit. Howv 
many oranges are In the bowl? " 



'A 



41YD6 



Draw 8 dots so that 5 dots 
are Inside the circle and 
\5 dots are Irislde the square. 




erJc 



6^^ 



J' 



4^YM6 




Estimate the hei.ght of the 
bui-ldlng[. The basket i^s 
to feet above the ground. 



43YC6 







Whkh of these stamps would you use to mail 

the box?. ' ■ .-^ /' 




22 
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LESSON 5 
Pages 23-24 



Autjhors ' Cominerits f<Dr' pages 23 and/24: 
' . These 4^Wo' pages are printed on 'Red paper \and the. 

problems are similar to those on the Red c^rds in' 
the problem deck. These are the most difficult 
of the problems on the three qolored pages. 
' When the students fir^^h the two pages . of ' problems 

* on .the Red sheets, ttjey shoulc^ select problems from 
the problem^solving deck. This moye to .the^ problem 
deck eliminates ' the pile up' that occurs when all of 

• the students in the class ' go to , the . deck at th^"^- 
same time. ' ^ ^ . • 



Your Comments* for pages 23 and 24: 



9 ' 



/ . 
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40RV6 



•4 



. LiO'nny has ■^^ ba t's and' 1 ^basel^a 1 f ...v* 
Ttfey'/ast jil taget^ ; ■ . 

- Me Ian l e has 1 ,ba t • ah.di> 2 basaba s . 
They coslj |7 /altbg8tlf^^^ / - ^ 

How much does i bat' cost? ' 



•Hovf much does ,1 basset) a 11 ''cost? 



^ ■ 



^ 41RM6 ' ^ ' • " ' 



.5- 



This page >s 2,8 crn long. Est i mate 4ts width. 



3 



ir 



■■V. 
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I. "am t h i nk i n g o f ;a' n umb er. , I f I multiply 
|tH8 nuinb^r ■times; I get a product 

()Lf ;62 5; -Ifh'at - number am I thinking of? ^ 



v 



i3RD6* 




wel l ' i s 3'0 meters -deep . 
A f^og cl imbs up 7 meters 
during the day, but^sTips 
bacK. 2 meters duri n^j 
ni g+it;; Hip the'fr'og sti 
the bottom of the wi 
PO which day does he get 
to the top?'. * 4 
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